Visceral leishmaniasis (VL) stands out as a chronic disease with high incidence in tropical and subtropical areas of the world. Five hundred thousand new cases and 50,000 deaths are recorded annually 1, 2 .
In Brazil, VL is deemed a rural disease; nonetheless, it currently displays urban characteristics. Reports show the emergence of nearly 3,000 new cases annually, and average mortality rates vary between 8% and 10% 3 . This disease affects people in all age groups; however, it can be observed most noticeably in children 10 years of age or under 4, 5 . In this age group, children are more exposed to contact with animals while still presenting nutritional deficits and a premature immunological status 6 , which increases their risk of contracting the disease by 109.77 times when compared with older individuals.
The City of Araguaína, State of Tocantins, Brazil, is notable among the nation's municipalities for its high incidence of VL and is considered a VL-high-transmission municipality 7 .
This study aimed to describe the environmental and epidemiological characteristics of VL in children under 15 years of age in the municipality of Araguaína, State of Tocantins.
METHODS

Type of study
The present research involves an analytical cross-sectional epidemiological study of VL cases diagnosed in the Hospital for Tropical Diseases and recorded in Araguaína between 2007 and 2011.
Territory of the study
Araguaína is located in the northern region of the State of Tocantins (07º11'28"S and 48º12'26"W) at an altitude of 227m. The area of the city is 4,000.416 km 2 , and the
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population is 164,093. The city enjoys humid tropical weather and has two quite distinct seasons, a rainy season (from November through May) and a dry season (from June through October), with annual rainfall of 1,750mm 3 and temperatures varying between 20°C and 32°C 10 .
data collection
Data were collected directly from medical reports on patients diagnosed with VL in the Hospital for Tropical Diseases in Araguaína, TO. Information on the average annual rainfall in millimeters, as well average annual temperature in degrees Celsius, was provided by the Meteorological Measurement Department of the Federal University of Tocantins -Veterinary Medicine Campus of Araguaína.
Epidemiological analysis
The incidence coeffi cient was calculated as the number of VL cases diagnosed in patients between 0 and 15 years of age divided by the population exposed to the disease in the same age group x 100,000 inhabitants.
The mortality coeffi cient was calculated as the number of deaths from VL occurring in patients 0 and 15 years of age divided by the total population in that age group x 100,000 inhabitants.
The VL lethality coeffi cient, expressed as a percentage, results from a correlation between the number of deaths associated with a given cause and the number of people who were actually affected by the disease.
To establish the spatial distribution of the VL cases, they were grouped by primary healthcare unit (PHU).
Statistical analysis
The chi-squared test was employed for the analysis of the demographic variable distribution and of the annual distribution of VL epidemiological indicators. Incidence, mortality and lethality coeffi cients were estimated and compared annually using the G-Test. Pearson correlation coeffi cient analysis was employed to verify the dependence of the distribution of VL cases on rainfall and temperature throughout the period under study and the distribution of VL cases among years. The T test was used to compare the incidence of estimated cases during the rainy season and dry season. A 5% signifi cance level was adopted for all tests.
Ethical considerations
The project was carried out in compliance with all ethical precepts as recommended by resolution Conselho Nacional de Saúde (CNS) 466/2012, and it was approved by the Research Ethics Committee of Pontifi cal Catholic University of Goiás under opinion number 229.591 on March 20, 2013.
The study assessed 821 medical reports of patients under 15 years of age diagnosed with VL. There was no signifi cant difference in the rate at which the genders were affected by the disease (p=0.67). The urban zone was the region with the highest prevalence of the disease (99.03%; p<0.01), and the most affected ethnic group was mixed race (85.5%; p<0.01). The distribution of the disease by age group was quite diverse; however, the most affected age group was children one to fi ve years of age (58.6%; p<0.01), as shown in Table 1 . Table 2 shows that in this study, the highest incidence and mortality coefficients occurred in 2007 and 2008 (578.39/100,000 inhabitants and 18.5/100,000 inhabitants, respectively), whereas the highest lethality coeffi cient occurred in 2008 and 2011 (0.85/100 deaths). Figure 1 shows that the visceral leishmaniasis cases were distributed throughout all districts of the town, with a higher prevalence observed in the areas served by the Araguaína Sul Basic Public Health Unit -BPHU (20.8%) and the Nova Araguaína BPHU (15.8%).
There was no correlation between average rainfall and number of VL cases (r= -0.0017; p=0.9889) (Figure 2a) . By contrast, the correlation between temperature and the number of VL cases was negative and signifi cant (r = -0.4039 and p<0.01) ( Figure 2B ). The latter indicates that higher temperatures cause the number of recorded VL cases to decrease.
The monthly average temperature showed limited variation, and the number of VL cases recorded varied regardless of the season. The temperature varied between 25. Figure 3) . The distribution of VL cases related to temperature and rainfall shows that temperature was the variable that most infl uenced the number of VL cases (p<0.01).
As shown in this study involving 821 cases, visceral leishmaniasis is a disease that can infect both genders equally. However, other studies have demonstrated a preference of the disease for male subjects 4, 5 . This divergence in the proportion of cases by gender may be associated with local and environmental factors, as the different studies were carried out in distinct geographical regions with distinct environmental conditions 4, 5 .
The phenotypic characteristics of the population of Araguaína revealed that the majority are mixed race individuals (61.6%), which may explain the higher prevalence of the disease among these individuals 8 . Nevertheless, another study carried out in the northeastern region of Brazil showed the VL was most prevalent within the black race 11 ; hence, regional features of the population may infl uence the prevalence of the disease, indicating that rather than being bound to a specifi c racial characteristic, everyone is susceptible to VL.
The high prevalence of VL in children 5 years of age and younger can be associated with several socio-economic factors: domestic and peridomestic animal breeding, health status with an emphasis on immune maturity and malnutrition studies, and children's habits that provide greater exposure to vectors 5, 9, 10 . Visceral leishmaniasis occurs as much in urban zones as in rural areas. In Araguaína, the disease is scattered throughout the urban area with higher prevalence in the periphery and districts with a higher population density. The disorganized growth of the city, the increasing population density in the districts, and socioeconomic challenges such as the disorganization of the urban space, the emergence of irregular settlements and squatter areas, and the lack of basic infrastructure all may have infl uenced the appearance of the disease in Araguaína as a result of favorable conditions for the maintenance of the VL transmission cycle because the vectors are adapted to these conditions [9] [10] [11] . Such favorable conditions for the disease elevated Araguaína to the position of becoming a high-transmission area when compared with several other regions of Brazil 7, 12, 13 . By contrast, the decrease in the incidence coeffi cient in the last years of the study may be related to the development of a more effective surveillance system, the clearing of vacant land, the capture of sick dogs, and improved garbage and food waste collection, all favoring the control of Lutzomyia longipalpis 12 .
The mortality and lethality rates for VL are higher in Araguaína than those reported in other regions of the country 4, 14, 15 . From a general perspective, the mortality rate associated with the disease is related to delays in diagnosis and medical care, being young, malnutrition, edema, bleeding, jaundice, association with comorbidities, the presence of infectious and hemorrhagic contamination, and intercurrent infections 5, 14, 15 . The nationwide challenge is to provide access to early diagnosis and adequate treatment to prevent VLrelated deaths 4 .
Temperature directly affected the VL incidence coeffi cient, suggesting that milder temperatures may increase the number of cases of the disease. The transmission of visceral leishmaniasis and the proliferation of the vector are affected by multiple factors that determine the risk of contracting the disease, such as temperature, forestation, social conditions, organic matter accumulation, and population displacement 16, 17 . Other studies have shown that rainfall and temperature infl uence (in a variable way) the population of phlebotomines, an important link in the transmission of VL, depending on the region where the research was carried out 18, 19 .
In this study, rainfall was not a determining factor in increased reporting of the disease. However, it is known that beyond weather determinants, environmental factors in the peridomiciliary area and the presence of infected animals are fundamental components in the proliferation of the vector that facilitate the contamination process [18] [19] [20] . These elements cause the vector to remain in contact with the reservoir located in the peridomiciliary area, hence maintaining the transmission cycle of the disease.
Visceral leishmaniasis in Araguaína, TO, stands out as an urban-based endemic disease that preferably infects children under fi ve years of age, showing a high incidence coeffi cient and thus contributing to child mortality rates in the assessed age groups. Among environmental factors, temperature was the aspect that most infl uenced the VL incidence coeffi cient.
